Uncoupling protein 2 (UCP2) lowers alcohol sensitivity and pain threshold.
Abuse of ethanol is a major risk factor in medicine, in part because of its widespread effect on the activity of the central nervous system, including behavior, pain, and temperature sensation. Uncoupling protein 2 (UCP2) is a mitochondrial protonophore that regulates cellular energy homeostasis. Its expression in mitochondria of axons and axon terminals of basal forebrain areas suggests that UCP2 may be involved in the regulation of complex neuronal responses to ethanol. We employed a paradigm in which acute exposure to ethanol induces tolerance and altered pain and temperature sensation. In UCP2 overexpressing mice, sensitivity to ethanol was decreased compared to that of wild-type animals, while UCP2 knockouts had increased ethanol sensitivity. In addition, UCP2 expression was inversely correlated with the impairment of pain and temperature sensation induced by ethanol. Taken together, these results indicate that UCP2, a mitochondrial uncoupling protein previously associated with peripheral energy expenditure, is involved in the mediation of acute ethanol exposure on the central nervous system. Enhancement of UCP2 activation after acute alcohol consumption might decrease the time of recovery from intoxication, whereas UCP2 inhibition might decrease the tolerance to ethanol.